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parameters regardless response. Texture analysis on T2w and 
CT images could be effective in tumor control assessment 
and warrants further investigation. 
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Purpose or Objective: The implementation of hybrid PET/MR 
scanners overcame the issues of PET-MR images registration, 
which proved to carry complementary information useful in 
many aspects of RT. However it introduced new challenges. 
To assure the same patient positioning during imaging and 
RT, dedicated MR-compatible flat table tops (FTT) are 
required. While these FTT cause attenuation and scatter 
which do not play a role in MR scanners, PET image quality 
(IQ) is significantly degraded. The goal of this study was to 
evaluate the impact of a FTT on PET IQ and to introduce a 
correction method. 
 
Material and Methods: PET images of a 12l cuboid canister 
and round cylinder filled with 40 MBq 18F-FDG in an aqueous 
solution; 0.9% NaCl and 0.2mmol/l Gd-DO3A-butrol as well as 
a modified NEMA phantom (all spheres of 11.3ml volume), 
filled with 18F-FDG in 8:1 activity ratio were acquired in both 
a Biograph TrueV PET/CT and a Biograph mMR PET/MR 
(Siemens). Measurements were performed with and without 
the presence of the FTT (X-tend ApS). A transmission scan 
(PET-TS) of the FTT was performed in a GE Advance PET with 
an inbuilt 68Ge/68Ga source. MR markers visible in PET were 
used for coregistration. An attenuation map (µMap) was 
derived from PET-TS and additionally used for PET(/MR) 
image reconstruction. Activities measured in the spheres of 
the NEMA phantom and longitudinal activity profiles in the 
cylinder were compared between PET/CT and PET/MR images 
acquired with scanner inbuilt attenuation correction (AC) 
methods. Canister images were evaluated by computing the 
uniformity index (UI) using a sliding window approach with a 
5x5 voxel ROI (0.8ml volume) on slice-by-slice basis. 
Advantages of the use of PET-TS were compared to standard 
correction methods. 
 
Results: The (MAX-MIN)/AVR ratios of the mean activity 
measured in the six spheres of the modified NEMA phantom 
were as follows (without and with the FTT, respectively): in 
PET/CT 1.7% and 6.2%; in PET/MR 2.6% and 6.8%. The 
longitudinal activity profiles measured in the cylinder are 
shown in the Figure (A-B). The best IQ was found in PET/CT 
without FTT. Compared to these images, PET/MR images 
were degraded. PET/CT with FTT exhibited attenuation 
artefacts. In PET/MR scans both scatter and attenuation 
artefacts were observed. IQ was significantly improved by the 




Conclusion: The use of the PET-TS derived µMap can reduce 
artefacts in PET/MR. The deteriorated AC visible in PET/CT 
images is caused by the transformation from CT attenuation 
to PET attenuation that is not valid for materials used in the 
FTT. This proves that CT based AC may not be sufficient to 
perform AC in PET/MR scanner. Although the UI measure 
provides an indication of IQ, it is of limited use for evaluating 
systematic artefacts caused by incorrect AC. Further 
improvements are currently explored to improve the quality 
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Purpose or Objective: Texture analysis in CT is dependent 
on image resolution which is deteriorated by respiratory 
motion. The aim was to characterize the effect of respiratory 
motion on the performance of Laplacian of Gaussian (LoG) 
filters in extracting textural features as they have been 
shown in the literature to correlate to response and patient 
survival in non-small cell lung cancer.  
 
Material and Methods: The modulation transfer function 
(MTF) was calculated in an in-house designed phantom that 
represents different scales of spatial frequency. This was 
made of Polymethyl methacrylate (PMMA) with size 131 mm x 
121 mm x 30 mm. It had four sections; each with a square 
lattice of cubes of different sizes to give spatial frequencies 
(0.08, 0.1, 0.12, 0.166 1/mm). The cubes were filled with a 
solution of sucrose and high purity water with low (2%), 
medium (4%), and high (8%) concentration. The phantom was 
scanned static and moving on a GE discovery CT scanner (GE 
healthcare, Ohio, USA) with a reconstructed voxel size of 
0.98 mm x 0.98mm x 1.25 mm. The phantom was attached to 
a dynamic thorax phantom (CIRS Company, Virginia, USA) to 
simulate a respiratory motion of 4 seconds period and a 1.00 
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cm amplitude. A Fourier Transform (FT) was used to 
calculate the MTF of the images for the static and moving 
phantom. The MTF of five commonly used LOG filters were 
calculated. The response of the filters was compared with 
the MTF of the images to determine if the motion would 
affect the response of the filter. 
 
Results: The limiting resolution of the scanner, measured as 
the spatial resolution where the MTF was reduced to 50% and 
10%, was 3.3 mm and 1.6 mm for the static and 6.6 mm and 
3.3 mm for the motion acquisition respectively. The limiting 
resolution for each of the filters with and without motion is 
presented in Table (1). The results demonstrated a loss of 
information when using small-size filters due to the limiting 
resolution of the scanner. Larger-size filters are less affected 
by motion due to their narrower bandwidth while medium-
size filters’ limiting resolution appear to cover the range 
allowed by the scanner MTF when motion is present.  
 
 
Conclusion: The results show a substantial decrease in LoG 
filters performance due to motion. Medium-size filters 
appeared to cover the frequency range allowed by the 
combined MTF of the scanner and respiratory motion. 
Accurate quantification of image texture therefore requires 
an implementation of motion correction methods. 
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Purpose or Objective: In SBRT 4DCT is the standard imaging 
method for target volume delineation. For SBRT of centrally 
located lung tumors we have previously reported that the 
addition of co-registered 4DPET data to 4DCT based target 
volume increases inter-observer agreement and may help to 
avoid geographic misses (1). However, it is not clear whether 
a better depiction of the tumor and demarcation to 
mediastinal structures translates into relevant normal tissue 
sparing. Here we compare normal tissue exposure in 4DCT 
versus 4DPET/CT based SBRT plans. 
 
Material and Methods: For 10 consecutive patients with 
centrally located lung tumors 4DCT – and 4DPET/CT based 
internal and respective planning target volumes (PTVs) were 
generated by 4 contourers (1). SBRT plans were calculated 
for consensus-PTV structures, prescribing 8x7.5 Gy to the 
PTV. Planning was optimized likewise for 4DCT and 4DPET/CT 
plans with respect to dose constraints of the EORTC 22113-
08113 Lungtech trial. With respect to DVHs normal tissue 
exposure of different organs at risk (OARs) is analyzed, 
normal tissue complication probability (NTCP) and tumor 
control probability (TCP) are being calculated. 
 
Results: For 6/10 patients with lager 4DPET/CT-PTV than 
4DCT-PTV OAR exposure was mainly higher in 4DPET/CT 
based plans. However, 4/10 patients with smaller 4DPET/CT-
PTV than 4DCT-PTV revealed a mostly better sparing of the 
OARs employing 4DPET/CT and have been further analyzed. 
Depending on tumor location mean Dose (Dmean) of heart, 
esophagus, great vessels, main airways, vertebral body, chest 
wall, lungs-GTV, trachea and spinal cord could be reduced by 
up to 3.8,1.4, 2.3, 2.9, 2.1, 2.5, 1, 2.1 and 0.8 Gy, 
respectively when employing additional 4DPET information. 
Likewise Dmax of the respective OARs could be reduced by 
up to 2.2, 4.1, 6.3, 3.8, 6.5, 22.1, 0.5, 10.3 and 1.5 Gy, 
respectively. Differences in the dose distribution of the PTV 
remained small with ΔDmean and ΔDmax being 0.3 Gy 
maximum. Preliminary results in TCP and NTCP modeling 
suggest no difference in TCP for 4DPET/CT versus 4DCT-SBRT 
plans and a subtle translation into improved NTCP for 
4DPET/CT-based plans. For one patient the NTCP of the 
proximal bronchial tree could be reduced by 25% by 
employing additional 4DPET information in the planning 
process. 
 
Conclusion: For SBRT of centrally located tumors the PTVs 
based on additional information of coregistered 4DPET might 
translate in a better NTCP for several OARs in comparison to 
the equivalent 4DCT-based treatment plan, with remaining 
an equal TCP. 
(1)Chirindel A, Adebahr S, Schuster D, et al. Impact of 4D-
(18)FDG-PET/CT imaging on target volume delineation in 
SBRT patients with central versus peripheral lung tumors. 
Multi-reader comparative study.Radiother Oncol. 2015 
Jun;115(3):335-41. Doi: 10.1016/j.radonc.2015.05.019. Epub 
2015 Jun 23 
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Purpose or Objective: Prediction of therapy outcome using 
radiomics has been a growing field of research in the last few 
years. The aim of this study was to identify a set of stable 
texture features computed on CT perfusion (CTP) maps with 
respect to CTP calculation parameters and image 
discretization. 
 
Material and Methods: 11 patients with head and neck (HN) 
cancer and 11 patients with lung cancer who underwent CTP 
before treatment were included in the study. Software for 
calculation of the texture features was developed based on 
3D definitions of first-order statistical parameters (n = 5), the 
Gray-Level Co-Occurrence Matrix (n = 14), the Neighborhood 
Gray Tone Difference Matrix (n = 4), the Gray Level Size Zone 
Matrix (n = 11) and fractal dimension. In total, 35 texture 
parameters were computed for three perfusion maps: blood 
volume (BV), blood flow (BF) and mean transit time (MTT) 
and their 3D wavelet transforms (n = 8). First, the variability 
of texture parameters with respect to the image 
discretization method (set number of bins in comparison to 
set intervals) was studied using the intraclass correlation 
(ICC) two-way mixed model. Second the correlations of 
texture parameters with tumor volume were investigated 
using Spearman correlation. To further examine the stability 
of texture parameters the ICC was calculated for factors 
influencing the perfusion maps determination (Table 1). The 
stability was first analyzed according to tumor site and only 
the features stable for both sites were included in the final 
set. Finally, the parameters were grouped according to inter-
parameters Spearman correlations and only the parameter 
with the highest ICC was chosen. The acceptance level was 
0.9 and 0.7 for the ICC and Spearman correlation, 
respectively. 
